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THE TYPE 1553-A VIBRATION METER 


'I'lu* * now CJonoral Radio Mhralion 
Motor, 'rvi’K I5o.VA, is a jxirtaljU* oasy- 
to-uso instniinont for tlio (juantitativo 
nioasuroinont of vihralaui. With its 
a(‘ooloroin(‘tor, I lie lodO-Pol (V 

ramie \'ihration IMeknp/ it is direct 
reading in a<‘(*<'loral ion, velocity, dis- 
pla<‘oinont. and jerk. Ollier pi(‘kiips can 
aNo he us(‘d, ainonj^ them velocity-type 
transdnc(*rs and s])ecial-pnrpos4‘ accel¬ 
erometers respiimlinj!; to fre(|n(‘neies np 
to 20 kc. W ith many of thov'^e, the vibra¬ 
tion meter can he adjnsted to he direct 
r(*adinji:. 

riie (‘.\c(‘llent performance of this in- 
strmnenl is made possible in larjiie part 
by its stable, hij^h-j^ain, wid(‘-band, low- 
noise amplifier, which can also be used as 
a sensitive voltmeter for audio ami sub- 
audio froijUencies and as a calibraKal, 
mulli-ranjrt* preamplifier for analyzers; 
s|roboscop(»>; tap(‘, jiraphic level, or 
direct-reading oscillographic recordei's; 
and oscilloscopes. 

'rh(‘ coV(M‘ plaUo^raph shows the ex- 
l(*rnal fealnri's of the new 'rvn*: loo^-.V 
N’ibration Meter. 'I’he instrumi*nl is 
housed in an aluminum Flip-'rilt- case, 
which combines convenience in use with 
protection during transportation or stor- 

•K. K. (5ro^>^. Jr.. \ilimtion 

.S>>ti*iii,“ ItiKiio Kj-fttiumtittr, III. 11 Ai I-. 

\0VLMnl»er-t)«‘i***in1jiT. HHU). 
n. r. liOlrjulai. Tl..- ( mm. of ll.r Wrll 
itiAtniiiitMil," (if fttnil Itiuiiu lixinniiu^tlfr. Ill, 3. Murcli. 
HMWI. 


aj^e. I'he pickup, cable, six-inch probe, 
and probe tips are slonal in the cover, 
'flu* panel layout and readout dials have 
be(*n ile.si»!;n(*d to avoid ambij^uities and 
to make the instrument simple and i-asy 
to use and to read. 

CIRCUITS 

'file electrical si^^nal from the vibra¬ 
tion pickup (accelerometer) is processed 
by the following electrical systems that 
mak(* up the imlicatiiiK instrument: the 
amplifier, a calibrated attenuator, three 
ac voltmet(‘r.s, inte^jratiii}; circuits to 
convert acc(*h‘rat ion si'ijnais to v(‘locity 
or displacement .<i}z;nals, a dilTiM'iMit iat in^ 
circuit to convert acc(‘l(‘ration signals to 
jerk sijj;nals, and a calibration circuit for 
maintaining:; amplifiiM* t^ain or for setting 
amplifier j^ain to accommodate alternati* 
pickups with difVercMit .sen.sil ivit ic.^^. 
d'liese. are imlicati'd graphically in 
Fij^ure 1. 

Amplifiers 

Mxpi'rience trained in the tlesitrn and 
building of amplifiers for portable .sound- 
level meters^-^*^ has been put to direct 


*t:. K. .Ir.. “Tvim* l.V.l-A Mrt. r. ’ 

(Irufm! Uwiio lixfHrimntltr, 20, III, Mtiri-li. l'.l.*»2. 

‘Iv. i:. .Ir.. *‘Iiiiitri»vp»| IVrfnnuutiri' IMuh .Now Ijm*!, 

for till* .S<»un»l-l4'voI Molor.” (irttrrtil Itoitin Hxiwi iutmit r, 
32, 17. • »rtf»l)or. 

*1*:. K. lirtHis. Jr.. '*T.V|M‘ l.'i.'il-f* .'Mmtid-l.i'vol Motor.” 

<hnntti fiiuliu lixiiHimntltt, 3.*», s. AutfUht. llMil. 



cmcuiT 

Figure 1. Functionol block diagram of fhe vibration meter. 
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Figure 2. Elementary schematics of the voltmeter circuits. 


ill I lie aiii|)Iili(‘r> of the 'J'vrK 
\ il>r;iti<»ii .Mclor. Siiuihir cinMiilrv as 
\v<*ll as iTsiruMil iniHiiiliiijTs and support'- 
for inirrophonic* snppri'ssion lia\c hnai 
(Miiploycd. 'rraiisisiors lia\c hctai ii>tMl 
whiTO fliartiflcrisiifs and >lal)ilii\ 
achj(’\ (‘<l snrpassctl flial pri*\ ioiisly ol»- 
lainrd with vaciinni lnla*s. In soni<‘ in- 
>lain*(*s. Ilo^^o^'(‘^. the n'tjiiin'naails arc, 
c\Tn today, licllcr na*! vvilli \acimin 
lubes. I'or (‘\;mipli‘. Iransistorized ver¬ 
sions (if (Ik* liijiili-inipedanee low-noise 
input ainpiilit'r art* not (*oinp(*t it i\'(* 
eetniomieally nr reliably with \aeinnn- 
liibc* niod(*Is. In addilion, eoiiplin;!; and 
by-pass eapacilors t>l’l(*n become pro¬ 
hibit i\(*ly bulky ami (*xpensi\<* when 
low-iin|)etlanee Ir;in.si.sior ainplilicas n*- 
plaee lube ;ini))lifiers that nnisl ha\(* 
ilal r(‘sp()nse to 2 eps i»r Ionnci*. 

Voltmeters 

'fhe three voltmeter circuits with 
respoiiM's, n*s|)t*cfi\t‘|y. nf p(*ak. pt*ak- 
t«>-p(':ik, and avera^^e art* shttwn in 
Fi^nrt* 2. 'The peak-imlicat in;L circuit 
(^‘iJ:llre 2a) is tht* wi*ll km»\Mi ctmibina- 
(ion til* a ditule reetilit‘r. a eap;ieitt)r anti 
a tie \ tilt meter sy.stem. riie pt'ak-to-peak 
reatlinji; circuit (I'i»;nre 2b) is t»blaint‘tl 
liy the atldilit>n t»l ;i st*etmtl tiiotit* I)* 
which tit*tt*e1s tht* t>ther peak tif the 
volta;je wavt*. In this circuit, the tic 
voltajie across eapacilt)!* (\ which is 
|)rt*>entt*tl ttt the tic vaemim-tnbe \ i>ll- 
meter. iset|ual to tht* smn tif tht* ptisilive 
anti nej;ali\'e peaks of 1 ht* signal wa\f*. 
Fipire 2e shows the full-wave britip* 
rectilier eireiiit iisimI to tibtain the* aN'cr- 
a^t* reatlin^ voltmett*r. 

Faeh ttf the Ihret* vt)llmeter eirciiits is 
oi)t‘ratt‘d in its linear rt‘j!:ion. so that 
commtm meter sealt*s art* pt)ssible. 

.\n t'lniller-follt)\M*r tnilnut anipliher 
anti .‘^ilieoii-Jimetitm tlio(l(*s make if 
pt>-*sibl(‘ It) maintain a hi<;h rat it) (Kb) 


t»f 




(see Fi»:nres 2a anil 2b) to 


pro\ ititi 


init* pt*ak ami p(*ak-to-peak rt*sponse<, 
t*ven for very complt*x wave forms.’**’^ 
rin* sensitivity of the avi*ra‘j;t*-r(‘ailintj; 
nK‘ter eirenit is atljnsted to la* 10 til) 


" Arnold I*, tIV'iorson. of l*«-flk \ olHiit*ti*r to 

ItiindoiM \oiM-.” tiVfi/ro/ liniUtt iCxftt i numh r. '51. 7, 
l>r«nidnT, ltl.'»t». 

^1.. I.. ItoniiM-k, .St'otiAlii MfiiiturftnrnlAt .Ittliii W &. 
Soil-'. Now \ f*rk, IDin, iiii ir.VI 71 i. 



Figure 3. Frequency-response char¬ 
acteristics for a constant acceleration of 
100 in./sec^ 
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Figure 4 . 
”• Schemotic of 

improved in* 
OUTPUT fegroling cir* 


fircjihT tliaii lilt* * <<‘iisitivity of tin* pcak- 
to-pc:ik s<> tlmi for a sine wave 

tin* siinio cuiTCMil (lows llinmjrli ilu* in¬ 
dicating meter for averaj^e and peak-t<»- 
|H*ak volt met(T s<‘le«*tion. This cliaii};** 
in sensitivity is antomati<*ally indicated 
in tlie window showing' the meter full- 
scale Handing. 

Integrating Circuits 

riie fre»juency-re>pi»nse cliaracleris- 
tics available in ilic 'rviM-: l.V)I{-A 
\ ihration M(*tcr with the'l'n'i: 1.">(*»((-1*.">1 
Pii'kiip are shown in I'igiire These 
curves show tin* readings obtained on 
the vibration meter as a functirai of fri*- 
fpieiu’y fora constant acech'ration of KM) 
inchf's |M‘r second fier 'second, t )ver their 
'•|>ecilied freipieney ranges all responH‘> 
are well williin 10^ of their respeelivc* 
de>ign objectives. It is worth tioting that 
the high MMisiti\ity attd gootl low- 
frequency response for velocity atid ilis- 
placemenl tneasuriMiuMits ha\(* been 
achieved by an ititegrating circtiit that 
perfortns the desinMl fre<piency-respotise 
shaping withotit the loss<^s inheretit in 
eon\entioiial ititegnititig circuits, 'fhe 



Figuro 5. Low-frequency disptocement response. 


circuit (Figttn* 11 is a tniKlilieatioti of the 
familiar Miller-type intc'grator.' 'fhe 
grid-plate eapacitor of the Sliller circuit 
i.s replaced here l»y a lorm of parallel-'I’ 
tutietl circuit. Advatitages of the lu'w 
circuit arc ilhtstrated in I'igitre o which 
shows the k»\v-fre((Uencv pcaMioti of the 
displacenuait r(‘spons<* of the 'I'yet. 
loo-S-.V and the eomputtHl rtvspotise for 
two //(' or .Miller-type itilegnitms. At 
fj. the minimutu desireil rt^sponst^ fn*- 
<juencv. ImiiIi respoiiM's are within .V, 
of the true displaeenient respoiisi*. 'rhi‘ 
dilTereiicf* in tnaximuni response's (A) 
n'pri'siMits the .siiving iti gain reqiiire- 
tnenls for e(|uivalenf H'lisiiivity on 
displacement alTordeil by the new eir- 
cuit. This re<hti*ed gain riMpiiretneiit also 
tneatis (mm» can obtain higher settsitiv ity 
with no increase iti noise level. A further 
itnprovettient itt noise level accrues frotn 
the new circuit because it^ response falls 
oil* just below its normal operatitig ratige 
of /| to nfi. 

JERK RESPONSE 

.lerk.®“'*“ ‘- the time rate f>f change 
of acceU'r.ilion. is the re.xpon.H* obtained 
wlien the oittput of an accelerometer is 
dilTerential<'d. .h'rk is a meastire of any 
sudden chatige in accelerat ioti of a body. 
It is this sudden chattge that is relat<‘<l 
to tin* riditig <piality of aidomobili's ot‘ 
elevators. It is itnportaiit in load tie¬ 
down in railroad cars, trucks, atid air¬ 
craft. Low freqtteticies (usually I to 20 
cps) are of interest in jerk tm^asitrements. 
'Lhe nited respotis4* of the 'Lyck LV>8-A 
for jerk measurement is 2 to 20 cps. 'Llie 
actual res|>onse. obtaitied l>y um‘ of a 
dilTerentiator of dea^igti^ similar tf) the 
integrator destaibed above, is, as shown 


iJiftn ftn h'tufm 

liilortiiitiurinl tV 'r«*l»*irrin«li (’urp., Nimv York. 

n».'i7. 

'Ititfr nn>l I'ifttrtfiiifi /jitfti, I’lib. Ib'pl. 'SlMI 

S«>H<*i>* of •• t niriiu't'r*. \t*w \’ork. IP-V». 

''T. .\. rVnrl^ tin<i W. KiK5M-tiu«>r. " \ ,Ii*rkioi‘TiT f«»f 
tiiillii«tiH‘Mnliiicrupit%V/I.s ttrftmf \<*. W nUiiiii;- 

• €>n. II. C„ .luiw*. 

't^imiUt I’. Krkionn. WiU‘> 

t\c Sia**. New York IP'iI. p 2IH. 

'* \m«4*t P. il. n»»«t I., li. Jr.. 

■•/ \nifr (f r#ii nr (f'nmth CM’n**rul ttxiilio 

•tl»*n* flir iinnitlrt-r rirniit i* Ivtow it* noli fr»- 

wtiilr »)»»• tntr«imtor oiwriit*** al>o\i» tin- iiull 
fnmuMnf\ of Itif pariilU*l-T nr>»work. 



)l^ 


c« 


II 

c, 




INPUT 
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Figure 6. Response to conslont |erk signal os a 

function of frequency. 

ill rijinrc (i, XTiy Ironi 1 to 25 cps. 
A wt'lronio hy-priMluc.l of lliLs type of 
ililTor(*iili:iltir is I he very gixid high- 
friMUKMicy cut-olT. 

READOUT SYSTEM 

Tlu* iiiforniJilioii iiviiilahie from the 
Tvi’K 155.S-A is imlieatetl iii a .*<iinple 
uiK'oiifiisihg inaiiii(‘r. Kigun* 7 shows llic 
appearaiire of the two main readout 
ilials, 'I'lie m<*t(*r fiill-seale sensitivity 
always appears in tin* left-hand window, 
while the appropriate units always ap- 
|K*;ir in the right-hand window. ,Vny one 
of lhi‘e(‘ panel i*onlrols eaii (*hange the 
setting of I he meter full-seale dial, each 
ind(*pend<Mitly of I he other twii. As one 
might expeet tlie si am*; .skij-'.itou knob 
eoiiirols this diid over a wide range 
of iiM'ter siMisilivilies (ten lO-ilh steps). 
Ill adilition l«> pointing to the measure¬ 
ment eharacMeristie and ehaiiging tlio 
units appearing in the righl-liand win¬ 


dow the FLNiTiox knob also eontrols 
the nuinl)er appearing in the left-liand 
window. The mktkk iikads knob is 
the tliird eontrol atTiMUing tlie nuinb('r 
appearing in this left-hand window of 
Figure 7. As explaimul earlier, the iiiiin- 
lier is deereas4*d by 3 to I w lien the knob 
is turned fi*oin pkak. to avk. 

CALIBRATION 

Internal ealibnition of the vibration 
meter is aecomplisln'd by a method 
similar to that employcHl to I'alibrati? the 
(leneral Kailio Sound-lA‘vel .MetiT.* A 
feedback system from output to input 
containing a tuiuHl circuit, a calibrated 
attenuator, and limiters is adjusted to 
produ(*e a l(K)-<*vcle oscillation at a level 
indicated on the meter when the* gain of 
the instrument is correct. Tin* attenua¬ 
tor is calibrat(*il for pickup sensitiviti(‘s 
of 30 to 150 mv g. .V precise setting of 
th(‘ meter indication in tin* cal position 
is not recjuired l)ecause the meter in¬ 
dication multiplies any (diaiige in ampli¬ 
fier gain, i.e. tlie meter Heading cdianges 
approximately ten ix»rcent for each one 
IHTcent change in gain, ('oiuplete system 
calibration including the pickup at 100 
cps can readily Im* math* with iIhj 'rvei*: 
l557-.\ \*ibration C’alibrator.'* 

“i:. K. Jr., “litil.* Ra>U>‘ 

KxitrrimtHtrr, lil, II A 12. \«>vi*inlj«T-l ItMill. 




f 
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TABLE 

TYPE 1553-A VIBRATION METER 
MEASURED QUANTITIES AND MINIMUM SIGNALS 


QUANTITY 

MINIMUM 
PEAK TO peak 

READING 

AVERAGE 

MINIMUM SIGNAL 

rms 

FREQUENCY 
RANGE CPS 

Jerk 

30 in sec^ 

10 In sec'^ 

1 5.3 

2-20 

Acceleration 

0.3 in'sec* 

O.t in sec* 

to 

2-1200 

Velocity 

0.03 In/sec 

0.01 in sec 

13 

2-1200 

Dhplocement 

0.003 in 

0.001 in 

i 8.3 

2-1200 

t>«»placenient 

0.00003 in 

0.00001 in 

8.2 

20-1200 


SENSITIVITY AND NOISE LEVEL 

I lists the* flTfctivo sc’iisitivity 
of tin* 'rviM*: loS^-A for (‘acli m(‘:isur(*(l 
(|ii:nitity. In radi <*:is(* iIk* iiiiniiiinin 
ivneliiitj; is I 10 full s(*al(*. 'I'ln* luiniiniiiu 
sijriial is the* nus input voltaic* iV(|uir(*(l 
to priKluce tin* luiniiuuin i'(*a(lin^s. 'rix* 
internal iu»iM* lcv4*l of the* 'rvi’i*: l.Vi.S-A 
<*au>t‘s a motor roa«rnij: of h*ss than .’V , i 
and S4» tho >ii;nal-to-noiM* ratio oxon‘ds 
10 til) at tho ininiiiuim roadint; tahulat- 
oti. On aoooloratitin. which is tho rt*- 
>ponso Ilia* would ohooso wht*n usin^; tho 
instruinont as a volt motor or prt*ampli> 
lior for auxiliary t*tpupmont, iho max¬ 
imum full-soalo sensitivity is 100 
rms. This is true for the 2-to-20.(M10 ops 
hand width as well as the 2-to-12(MI ops 
haialwidth shown. 

AUXILIARY EQUIPMENT 
Analyzers 

riio output from tla* Tyok I.WVA 
N'ihraiion .Motor can ho foil to tla* lA oic 
lool-A Souial and N'ihnition Analyzt‘r‘* 
when s|)ooirum analysis of tho vibration 
waNoform is rtMjuirotl. 'fho oomhination 
of thi'so two instruna*nts permits one to 
obtain dt*tailt*d fro(|Uonoy aial amplit udt* 
information for all four of tho vibration 
t|uanlitit*s moasuroil with the Tvi’K 

'•J. J. I (Iran, ”A Vrw AfUit>'n*r ftir Soiimi Mtiil \ ihmllofi.** 
Hiulitt EjittrithtHltr, Xi, 12. I lU.MI. 

I*, tt. OftiTMin. "Tin* liii|»art N«*i<Hr \nal)*«*r.'* 
/I’lMfiii Eximt intfttlrt . X'», 1), S«*i»tMtnlH*r, I'.NU, 

'"M. .1. rHziiiorrv>, (J. Ijihanit^. an«l IN. It. TiittrHtiifi, 
f«ir .** (irnrftil Uiufin Ej itrftw hUr, 

ill. 0 . lUiH). 


loo^-A. Kro(|Uonoy an:ilysis is nooos^ary 
in many moohanioal <i<*si(^n probli*ms 
anti in most \ ibration control ])robloms. 

For shook na*asuronionts I la* 'lA or: 
IStVi-M'** Impact Xoist* .Vnalyz(*r can bo 
opt*raiod from I la* \ ibration na*(or tint- 
put. 'ria* storajro loaluri* tif tho impact 
noise analvzt'r makes it possible to inoas- 
uro tla* pi*ak value of a single shook on 
inipat't, while* tho limo-avontv^o measur¬ 
ing oirtMiit pro\’iih*s a moasiirt* of tho 
shook duration. 

Sfrobotac 

Tho o-volt output from tho vibration 
mott*r is ado»|Uato to tri^m*r tla* 'IApk 
ir>31-.\. St robot ao'*’ Fleet ronio Strobo- 
.soopo.** so that tla* At robe li^ht is 
synohroniztsl with a signal from tla* 
vibration bt’in^; sluiiit*d. 

SUMMARY 

Tla* Tvi’K b)r».3-.\ \ ibration .Motor is 
a small. batt(*ryHiporal(Hi. portable, 
ooniplt*\ but easily opi*ratt*d iiistriimont 
for na*asurinn ^\\v or mort* tif four 
<|uanlitit*s of a xibratory motion. It is 
normally supplied with a ru^^otl piozo- 
ooramio .‘loooloromotor pickup I hat has 
ji very ji;ood low-fret|Uonoy rosfxinse*. 
I‘]xoollont hi;^h-frc‘HUt‘Uoy pt‘rformanoo 
permits tla* u.m* of many small hi^;h- 
impt'tlant'O aooolorona*lor< for moasuro- 
monts up to 2(1 ko. FITorts to k<*t*p tho 
o|M*ration simple have rosullt*ii in a 
direct ri’aihiut .system in which tho motor 
full soalt* anil proper units are always 
oorrootly displ:iyod - - no multipliers. A 
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GENERAL RADIO EXPERIMENTER 
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tnif |M*:ik-i«>-|)i*ak met or oirciiit is (*m- 
plovetJ and frtM|U(*iirv-r(‘spons<* shaping; 
( irniits arc* di*sigii(^l t<» jrivc* inaxiniuin 
s<‘nsitivily with lc»w noise*. 

— E. E. (iuoss, .Jr. 

CREDITS 

Tin* d'YRK ir)5.‘i-A N'ihratioii M(*tc*r 
was dcv(*lopc*d hy E. E. dross, author of 


thc^ fon‘j<oin^ article*. Two wlio con- 
tril)utt*d to tile packa^in^ and ^c*nc*ral 
ap|M‘araiH*(* <»f the* instniincnt arc* < ic*orj^c* 
('lc‘inow. who dc‘sij5n(‘d the direct rc‘ad- 
oiit systc'in. and Hc*nry Stcrliny;. who 
wa> rc»sponsihlc* for the* jjc*nc‘ral inc*<*han- 
ic*al dc*sijin of the instrunu*nt. rhe* proj- 
cM*l was undc*r the* direction of Dr. A. I*, 
(i. l*ete*rson. 

l-.niToR 


SPECIFICATIONS 


Ranges 

Arrricrnlioii: 11.3 to in. ses** |M*:ik-lo- 

p<‘:ik. 0.1 tee lOO.tXM) in. h<*c^ :ivi*r;i*jr. 

Wkwitv: 0.03 to 30.(K)0 in. ses* pc;tk-t<e>pc:ik. 
0.01 to 10,000 in. WH* average. 

I )i.»ipl:icfnn'nt: 0.003 to .3IM) in. i|M*;ik-ti»- 
pfak). O.IMII t<i .300 in. iavcr:im*i from 2 to 1200 
cps; 0.(HK)03 to .‘10 in. (|M*:ik-ti>-pcak i. 0.00001 to 
10 in. (aveTattcl from 20 to 1200 r|»s. 

•fork; 30 to ilOO.ODO in. s^h*" i}H*ak-ti»-p4*;tk i, 
10 to 300.0(K) in. sew’ (avcr;im'». 

Frequency Range; \mplifi(*r n*s|>onsc, 2-20,000 
<*p>; with I'yi'K l.MiO-P.)! Pifkiin, 2 t«i 12011 rps 
for acccle-ratioii, velocity, ami <li.'*plarcim*nt. 
2 to 20 c|>s for jerk. 

Accuracy: :l;10d of fill! scale. 

Input Impedance: 2o mc^ohin>. 

Voltage at Output Jack: .3 volts rins Itchiiui 7o 
kl* for fnll-scalc ch*fh*<*tion. 

Attenuators: \ 10-stcp attenuator ehanKe*^ the 
meter .scale range by a factor of lOO.OOO to 1. 
\\ imiow reviclont indicates fnll-si*ale vahif*s 


Calibrotion: lnt(*rnal. 

Allowable Pickup Sensitivity for Direct Reoding: 
‘K) to l.'tO mv g. 

Terminals: p:inel jai'k is provid<*<l for plugging 

in headphones. Tyi*k 1.V)1-.\ Sound and N'ilira- 
tion -VnaK/.er, Tyi’L l.Vdi-H Imp:iet \oi.se 
.Vnalyz(*r, Tyi*k 1.531-A Strolmtae " liles-tronie 
St rol IOSCO)M*. or o.'«Mlloseo|M*. 

Tube and Transistor Complement: *1*wii 
t'K.TPiV.X. live* ( KOJIS, om* ‘iN.ViOA. cine 
2N.‘)2.‘i, and om* 2N.‘177.V. 

BoHeries: 3 size* I) c*e*ll.s .*ind om* <i7-voll lialp*rv 
flhirge*ss 'I'yiK* or es|nivah*nt' sn|)|>li«*«l. 

'rv|iieal li:itte*r>' life*. 7 el:iys at H hours |H*r day. 
Accessory Supplied: TYt*K I.'HiU-1I \ ibmliein 
Piekii)). 

Cose: Kli|Milt aluminum e*:i.«4*; (lickiip .and 
jirolie* steii'i* inside*. 

Dimensions: Wielth S, he*ight ‘.U|. ele|ith 7*2 
inc'lies (2<).‘» by 2.'l.'i by III.'i mm', over-:dl 
featse* I'lose'd <. 


;imi units. 


Net Weight: 10 bj lb (I.K kgi. 


Tfffu 


(Vir/r W'ltrtl 


1553-At 

Vibration Meter 

w \c;Kit 

$675.00 

1560-P51 

Replacement Pickup* 

Set of Replacement Batteries 

. VI men 

80.00 

U \UKR eiiH M 

4.10 

1560-P35 

Permanent-Magnet Clomp 

\isc:nm 

6.50 

♦» ;i\o nil. 

I MTinl iiiMiilM'r when or«lrriiia. 

tr..". I’utt'iU 2,a«Ui.2.‘»r iu»d l»ls7,T 

m. 


GENERAL RADIO 

SERVICE LABORATORY 

i 


OPENED 

IN TORONTO 



Fell' the* convenience* of our ('anaelian 
cu>loine*rs. a new Servie'c* I.ahor:itory 
was ope*n(*d Xoveinlter I at the* de*ne*nil 
Kadio daiiaditin ()ffie*e*. UU Floral Park¬ 
way. 'roronto IS. Ontario. 'Khis Fahora- 


teiry provide*.*' e*oiuple‘lc re*pair and 
(*alihralion facilitie*s for ( b*ner.al liaeiio 
pretducts. Fetr e*usteinu‘rs who wi.sli to 
tnake* lhe*ir own re‘paii*s. a slock of re- 
plai*e‘int*nl |)arls is a\‘ailahU*. 


General Radio Company 
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